According to the National Survey of Diabetes and Its Risk Factors conducted in 2014, Myanmar has a high burden of diabetes, as the prevalence of diabetes in adult population was 10.5% and the estimated number of adults with diabetes was 2.5 million. Diabetes care in the country is still far from satisfaction, as more than 50% of people with diabetes were unaware of their diagnosis, and access to the comprehensive diabetes care is generally available in the big cities only. Moreover, most people have to pay the cost of health care out of their own pocket, as the health insurance system and social security system are currently in their rudimentary stage. Because of these gaps in diabetes care and health financing system, a significant number of people resort to the traditional medicine, which is familiar to a significant proportion of the public and also being relatively more accessible with affordable cost. This article assesses the current situation of traditional medicine in diabetes care in Myanmar and attempts to make some suggestions to remedy the drawbacks of traditional medicine. It discusses ways to adopt an integrated approach to strengthen the practice of traditional medicine, in general, in the health care system of the country regarding the diabetes care.
Introduction
Diabetes is a personal and social calamity and imposes unacceptably high burdens on individuals, their families, and national economies. Diabetes poses an immense global challenge by the steady rise in its prevalence. 1 Despite innovative scientific discoveries to advance our understanding of the pathology of diabetes mellitus and to develop novel approaches to therapy, the burden of diabetes continues to escalate and treatment often remains substandard. 2 It is estimated that the global number of people with diabetes is 415 million in 2015 and can increase up to 642 million in 2040. 3 In Myanmar, the national prevalence of diabetes was 10.5% for the adult aged between 24 and 65 years, and it was estimated that the total number of people with diabetes was at least 2.5 million in 2013-2014. 4 As a lifelong and progressive illness, diabetes requires continued care by a multifaceted health care team, starting from primary health care (PHC) with defined referral pathways to secondary and tertiary care for complications. 5 The traditional medicines are familiar to the public and also relatively more accessible with relatively low cost, especially in PHC level. It is required to determine the impact of complementary and alternative medicine (CAM) therapies, especially that of widespread popular herbal remedies, on diabetes management instead of ignoring the sociomedical phenomena taking place in the societies. 6 This article aims to review the role of traditional medicine (TM) in diabetes care in Myanmar with a view to improve both diabetes care and TM, eventually leading to a better outcome for patients with diabetes.
Role of Traditional Medicine in Health Care
TM is the sum total of the knowledge, skills, and practices based on the theories, beliefs, and experiences indigenous to different cultures, whether explicable or not, used in the maintenance of health as well as in the prevention, diagnosis, and improvement or treatment of physical and mental illness. The terms "complementary medicine" or "alternative medicine" are used interchangeably with TM in some countries. They refer to a broad set of health care practices that are not part of that country's own tradition and are not integrated into the dominant health care system. 7 TM is recognized as one of the resources of PHC services to increase availability and affordability and to contribute to improve health outcomes including those mentioned in the Millennium Development Goals. 8
Role of Traditional Medicine in the Health

System of Myanmar
TM has been existed in Myanmar since time immemorial. 9 Throughout the course of history of Myanmar civilization, use of TM by the public has been well established. Although its usage declined during the colonial period, there had been resurgence in popularity among the public during World War period due to scarcity of western medication. Community acceptance and utilization of TM has been increasing to this day. 10 Currently, TM plays an important role in the health system of Myanmar. The government accords high importance and provides considerable support to TM. 11 The Department of Traditional Medicine (DTM) was established as a separate department under Ministry of Health in 1989, with the objectives of providing comprehensive TM services to the entire nation and developing evidence-based practice of TM. There are many TM hospitals and clinics providing services across the country. 12 As for the development of human resources for TM, the Institute of Traditional Medicine was established in 1979 and was upgraded to the University of Traditional Medicine in 2001. 9 There are more than 9,000 registered TM practitioners in the country, though only 1,612 have degrees from public institutions. 13 In 1996, the government promulgated the Traditional Drug Law, and one of the objectives of this law is "To enable the public to consume genuine quality, safe and efficacious traditional drugs."
Both public and private sectors manufacture TMs. DTM takes responsibility for public sector manufacturing in two department-owned factories, in Yangon and Mandalay. The private TM industry is also developing and conducting mass production according to good manufacturing practice (GMP) standards. There are more than 2,500 registered-private TM drug producers and about 15 TM factories in Myanmar, but only two factories work with GMP standard. 14 Myanmar Traditional Medicine Council Law was enacted in 2000. One of the objectives of this law is "To supervise traditional medicine practitioners for causing abidance by the rule of conduct and discipline." At present, there are more than 6,000 TM practitioners registered under the said law. 14 Scientific research projects such as botanical, chemical, pharmaceutical, pharmacologic, and clinical investigations are being conducted on traditional herbal drugs. The Department of Medical Research plays a main role of conducting research on safety and efficacy of these medicines. Research papers are presented at the Myanmar Health Research Congress and annual Traditional Medicine Conference. 14 
Concepts of Diabetes in the Myanmar Traditional Medicine
TM in Myanmar has flourished over thousands of years and proudly becomes a distinct entity. This emerged as a delicate, useful, and important subject of community health in preventive, curative, and rehabilitative aspects. 9 Basic discipline of TM had been identified as follows 11 :
1. The Desana system It is based on natural occurrence such as hot and cold. Its concepts are largely dependent on Buddhist philosophy, with the therapeutics use of herbal and mineral compounds and diet. 2. The Bethitzza system This system is based on Ayurvedic concepts with extensive use of herbal and mineral compounds to establish balance among three dosas, namely Kapha, Vataand, and Pitta. 3. The Astrological system It is based on the calculations of zodiac of stars, planets, and the time of birth and age. These calculations are linked to prescribed dietary practices. 4. The Vezzadara system This system is largely dependent on meditation and practices of alchemy. 9 According to Desana system of medicine, causal agents of diabetes mellitus are coldness (Sheeta), hyperactivity of internal Prithvi, and external Apoabhandhana aggravation, leading to formation of Sheeta Prithvi Abhandhana or Sangahita (A-1) type of disease. The early stage of diabetes mellitus is described as Sangahita. Ancient science of Ayurveda discussed diabetes at length thousands of years ago. The word Madhumeha is the combination of two terms madhu and meha. It indicates outflow of sweet urine. Diabetes is also known as Maharoga (major disease) as almost all parts of the body and every cell of human physiology are affected.
Ayurveda divides diabetes mellitus into two categories:
1. Genetic (sahaja) occurring in young age from the very beginning of life that has some similarities with the juvenile diabetes or insulin-dependent diabetes. 2. Acquires (apathyaja) due to an unhealthy lifestyle that occurs in old age and obese people and has similarities with type 2 diabetes mellitus.
In Aryuveda, Madhumeha diabetes is caused by the following situations: 
Current Situation of Traditional Medicine Usage in Myanmar
In spite of availability of biomedical drugs for managing different types of diabetes mellitus, many patients with diabetes still use other complementary or traditional herbs. 15, 16 Patients with diabetes and other common chronic medical conditions were more likely to use CAM. Adjusting for covariates, patients with diabetes with and without comorbidities were 1.8 and 2 times, respectively, more likely to use CAM than general population. 17 Nearly all-Asian nations, including Myanmar, have a strong belief, which is a kind of obstinacy, in natural healing and curing. Many people have a greater tendency to believe in herbal medicine than in modern drugs, and the self-medication with TM for diabetes mellitus is usually the first choice among their health-seeking behaviors. 18, 19 According to the close group preliminary survey undertaken in diabetes clinics of Yangon General Hospital, it was found out that more than 70% of patients took TM of various kinds prior to attending the tertiary clinics. 20 A community-based descriptive study on KAP of Myanmar People on Traditional Medicine was conducted in 2007. Most respondents (99.3%) across all layers stated that they do trust in TM. The practice of self-medication was more pronounced among females, especially older age (60+ years), with lower income level. Among those respondents, 55.7% believed that TM would achieve cure and 43.1% thought it would improve their health problems. The main reasons for using TM included trust (58.9%), traditional belief (31.7%), advice from someone (13.4%), affordable price (7.3%), and disbelief in other medicines (3.4%). 21, 22 Treatment-seeking behavior of patients with diabetes is influenced by their health literacy, motivation, socioeconomic status, and peer advice.
Unregulated advertisements on TM and widespread use of social media nowadays also facilitate the spread of unfounded claims, which can lead to misconceptions among the public and enhance the use of drugs without sound evidence of safety and efficacy. Because the health care expenditure is borne mainly by out-of-pocket manners, affordability is one of the most important determining factors in seeking medical advice.
Scientific Studies on Traditional Medicine
Although the government encourages the manufacturers of TMs to produce drugs in scientific ways, there remains some significant weakness both in research on TMs and in application of the principle of evidence-based medicine. 22 There have been 47 studies on the efficacy of commonly used herbal medicines for diabetes during the period of the past 25 years (1992-2017). [23] [24] [25] [26] Most studies are just preclinical studies and mainly are animal experiments. [27] [28] [29] [30] [31] [32] There were only four community-based clinical trials (phase I studies). [33] [34] [35] [36] Although most studies found that tested drugs have efficacy in reducing blood glucose levels in acute setting, these studies were actually preclinical trials with small sample size and tested only within a short time. [37] [38] [39] [40] Phases II and III clinical studies on these herbal medicines were seldom conducted. There have been only a few studies on identification of active ingredients responsible for the glucose reduction. 41, 42 Moreover, there have been few trials studying the benefits, adverse effects, and safety on long-term use. There were no post marketing studies on the tested drugs. Although the findings of the studies were usually presented in the Myanmar Health Research Congress, there is no other means of data dissemination and utilization. In fact, there has been a huge gap between research and data utilization in the real practice.
Untoward Consequences of unregulated Traditional Medicine Practice and Drugs
Although there has been paucity of the studies on the impact of TM practice and drugs in diabetes care in Myanmar, the following are the common observations and concerns by practicing endocrinologists regarding unregulated TM and its practices:
• False sense of security in patients who no longer seek proper diabetes care. • Hyperglycemia from taking inefficacious medications leading to both acute and chronic complications. • Hypoglycemia from adulterated medications that are actually mixture of some herbal medicines and western medicines (e.g., glibenclamide). 43 • Drug-induced hepatitis, impaired renal function, and thrombocytopenia develop because of ingestion of unidentified ingredients in the herbal medicines. • Lack of regular monitoring of glycemic status and risk factors for diabetes complications (e.g., cardiovascular diseases, nephropathy, and retinopathy) leading to disabilities and premature death unnecessarily.
Contrary to the expectation of positive contributions of TM practice and drugs to the health care system and well-being of patients with diabetes, these factors lead to negative impacts ultimately by causing socioeconomic burdens due to complications of diabetes.
Challenges for the Practice of Traditional Medicine
In spite of all the efforts of the government to improve the practice and safety of TM, there are still some challenges in improving the situation. Based on the global experiences, WHO has identified the challenges of the TM as follows:
• Development and enforcement of policy and regulations. • Integration, in particular, identifying and evaluating strategies and criteria for integrating TM into national and primary health care (PHC). • Safety and quality, notably assessment of products and services, qualification of practitioners, methodology, and criteria for evaluating efficacy. • Ability to control and regulate traditional and complementary medicine (T&CM) advertising and claims. • Research and development;
• Education and training of T&CM practitioners; • Information and communication, such as sharing information about policies, regulations, service and research data, or obtaining reliable objective information resources for consumers. 7 Myanmar diabetes care has been facing all these challenges. However, safety and quality of herbals drugs are of primary concern. Control and regulation of the T&CM advertising and claims should also be prioritized to prevent the public from being allured by misleading information. Existing research activities on TM should be scaled up to develop an evidence-based practice.
How to Improve the Situation by cohesive and integrated Approach
TM has been used widely until this 21st century in Myanmar with strong belief, which puts the role of TM not to be underestimated. Therefore, in line with the global trend and the guidelines from the WHO, role of TM in diabetes care in Myanmar should be strengthened.
Dr. Margaret Chan, Director-General of WHO, stated that "The two systems of traditional and western medicine need not clash. Within the context of primary health care, they can blend together in a beneficial harmony, using the best features of each system, and compensating for certain weakness in each." 9 WHO has set the goal for TM strategy 2014-2023 as • Harnessing the potential contribution of T&CM to health, wellness, and people-centered health care. • Promoting safe and effective use of T&CM through the regulation, evaluation, and integration of T&CM products, practice, and practitioners into health system, as appropriate.
These goals will be reached by implementing three strategic objectives:
1. Building the knowledge base and formulating national policies. 2. Strengthening safety, quality, and effectiveness through regulation. 3. Promoting universal health coverage by integrating T&CM services and self-health care into national health systems. 9 Therefore, it is clearly a huge responsibility for the Ministry of Health and government of Myanmar to build a cohesive and intergraded pathway for the practice of TM in order to provide safer and more effective options for the general population.
TM practitioners need to further upgrade their knowledge and skills in the light of current understanding and development of modern care for patients with diabetes. There should be opportunity for them to pursue continuous medical education and continuous professional development so that there will be more skilled, well-trained, licensed traditional medical practitioners instead of practitioners with skills handed down from generations to generations orally. Moreover, it is advisable for the University of Traditional Medicine to improve and update the existing curriculum in aligns with the current knowledge of comprehensive diabetes care.
It is essential to do research of TM drugs on their quality, efficacy, and safety in both pre-and post-marketing phases. Research on TM drugs should not only aim at determining the efficacy of lowering blood glucose but also put an effort on identification of active ingredients from herbal drugs. These researches will contribute to approval for licensing in distribution and marketing. Hence, TM and Food and Drug Administration will be able to deliver proper information in commercial publicity.
All in all, it is vital to ensure for the public to have an access to safe and effective TMs and practice for comprehensive diabetes care. If TMs are safe and reliable, it would be really helpful to both patients and health care personnel as there would be one more option in choosing treatment plan for not only in diabetes but also in other diseases.
On the other hand, from the western medicine point of view, the effective pharmaceutical agents for glycemic control together with standard diabetes care in line with the evidence-based guidelines have already been developed by international professional associations. It is essential to improve and expand the existing western standard diabetes care system to all levels of health care across the country. It should be implemented at all levels of health care delivery. The standardized diabetes care with western medicine would be a better choice and should be encouraged to ensure effective glycemic control, thus preventing and delaying diabetes-related complications.
It is also essential to improve public awareness regarding benefits of western standard diabetes care and its effectiveness. Nevertheless, it is a big challenge to persuade all those who have a strong belief in TM to change their health-seeking behavior and discourage the practice of self-medication without diabetes care.
Meanwhile, TM may fill the gaps where availability of western medicines and care is limited, especially in some remote areas. To ensure that all TMs and practices are safe and efficacious for diabetes care to be in line with western treatment, it is imperative to develop a cohesive and integrated approach, inclusive of all concerned stakeholders, government, health care practitioners, patients, and public in the process. As addressed in the Beijing declaration, strengthening of communication between conventional and traditional medicine providers is needed for mutual understanding of their roles in modern diabetes care from both sides of parties.
Conclusion
In conclusion, both traditional and western medicines are useful in their own ways. It is unlikely to discourage the use of TM in treatment of diabetes in Myanmar as it has been well accepted and most people believe in it deeply. The most appropriate way is to make safe and reliable traditional medical practices based on research, evidence-based medicine, and development of appropriate national policy to implement more efficient and integrating TM into health care service regarding diabetes care. Giving health education on advantages and disadvantages of TM to the public is also imperative. On the other hand, standard diabetes care based on evidence-based western medicine should also be made known to the public as a better care. By integrating TM practice of good standard to the health care service, there should be positive outcomes for diabetes care in Myanmar.
